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Research: Develop Performance
Related AC Specifications

INTERAGENCY AGREEMENT
BETWEEN
THE DEPARTMENT OF TRAMSPORTATICN
AND
THE ARIZONA STATE UNIV

BERSLTY
- NN
THIS AGREEMENT is entered into o , 7 , 1999,

between agencies of the State of Arizona, to wit; the DEPARTMENT
OF TRANSPORTATION (the "DOT") and the ARIZONA BOARD OF REGENTS,
acting for and on behalf of ARIZONA STATE UNIVERSITY, (the
"University™).

I. RECITALS

1. The DOT is empowered by Arizona Revised Statutes Section
28-401 to enter into this agreement and has by resolution, a copy
of which is attached heretoc and made a part hereof, resclved to
enter into this agreement and has delegated to the undersigned
the authority to execute this agreement on behalf of the DOT.

2. The University is empowered by Arizona Revised Statutes
Section 15-1626 to enter into this agreement and has delegated to
the undersigned authority to execute this agreement on behalf of
the University.

3. The DOT and the University desire to conduct research
and achieve the development and implementation of performance
related AC specifications in several phases, all in accordance
with Exhibit A which is attached hereto and made a part hereof,
at an estimated total cost of $§306,000.00, all at DOT expense,
hereinafter referred to as the Project.

THEREFORE, in consideratien of the mutual agreements expressed
herein, it is agreed as follows:
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I, SCOPE OF WORK

1. The DOT will:

a. Appoint a Proiect coordinator within the DOT's
Transportation Technoleogy Group to interface with the University
relating to the research and development.

b. Provide the University with information and data as
may be reasonably available to assist in the Project research and
development.

¢. Reimburse the University within forty-five (45} days
after receipt and approval of monthly invoices, in a total amount
currently estimated at $306,000.006.

2. The University will:

a. Appoint a Project coordinater at the University
{(ASU} to interface with the DOT relating teo the research and
development.

b. Accomplish the research and development generally in
accordance with Exhibit A, which ig attached hereto and made a
part hereof, provide the DOT with appropriate progress reports,
and a final report documenting the program, data derived, and the
final results. Such reports will ke in a format compliant with
the DOTs “Guidelines for Preparing Research Reports.”

. No more often than monthly, invoice the DOT in the
form of Exhibit B attached hereto, supported by narrative
progress reports and an accounting of monthly costs and
expenditures on the Project. Upon completion of the Project,
provide the DOT with a detailed final report.

IIT. MISCELLANEQUS PROVISIONS

1. Title to all documents, reports and other deliverables
prepared by the University in performance of this agreement shaill
rest jointly with the DOT and the University.

2. This agreement shall become effective upen signature by
the parties hereto, and shall remain in force and effect until
completion of said Project and reimbursements; provided, however,
that this agreement, may be cancelled at any time prior to the
commencement of performance under this agreement, upon thirty
{30) days written notice tc the other party.

3. The parties agree to comply with all applicable state
and federal laws, rules, regulations and executive orders
governing equal employment opportunity, immigration,

nondiscriminatien and affirmative action.

4. This agreement may be cancelled in accordance with
Arizona Revised Statutes Section 38-511.
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5. The provisions of Arizona Revised Statutes Section 35~
214 are applicable to this contract.

6. In the event of any controversy which may arise out of
this agreement, the parties hereto agree to abide by required
arbitration as is set forth for public works contracts in Arizona
Revised Statutes Section 12-1518,

7. All notices or demands upon any party to this agreement
relating to the agreement shall be in writing and shall be
delivered in person or sent by mail addressed as follows:

Department of Transportation Arizona State University
Joint Project Administration Research & Creative Act.

205 5. 17th Avenue - Gl6GE PO Box 871603

Phoenix, AZ 85007 Tempe, AZ 85287-1603

8. The parties recognize that performance by ASU under this

Agreement may be dependent upon the appropriation of funds by the
5tate Legislature of Arizona. Should the Legislature at any time
fail to appropriate the necessary funds for such performance,
the, by written notice to the DOT, ASU may cancel this Agreement.

IN WITNESS WHEREQF, the parties have executed this agreement the
day and year first above written.

STATE OF ARIZONA

THE ARIZONA BOARD OF REGENTS DEPARTMENT OF TRANSPORTATION
acting for and on behalf of

ARIZONA STATE UNIVERSITY g,
. reee . ﬁm@t/ éé( //w;
ANICE D. BENNETT, Director rrrrwotre 1 il K ws~:5h~}
Office of Research and ‘Il
Creative Activities ﬂt&PufW OIJ’EC ar
73097

PROJECY DIRECTOR APPROVAL
1 have reviewed tha terms of this contract and they are

ptabla 1o me. | request thnl an authorized signatory
exEcum thig omraci on o .the univarsi

4, %Mj

Project Director:

99-118
15jul



Arizona State University

Research Proposal

“Development of Performance Related Specifications
for Asphalt Pavements in the State of Arizona”

Submitted By

Dr. M. W._Witczak
Professor of Civil Engineering
Department of Civil and Environmental Engineering
Arizona State University
Tempe, Arizona 85287-3306

To

Arizona Department of Transportation
C/o Mr. Larry Scofield
1130 North 22" Avenue
Phoenix, Arizona 85009

June 1999
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ASU-ADOT Research Projects
Brief Project Descriptions
Provisional Qbjectives Pending Detailed Development
Dr.M W Witcouk
Version I1: June 1999

Project 1: Develop Long Range Pavement Research Plan for ASU-A DOT.
1 July 1999-30 September 1999 (3 months)
25,000

The basic objective of Project 1 will be to develop a final detailed long range (5 year)
research plan for establishing a research program berween ASU and ADOT This pian is
intended to build upon and expand the level of detail provided in this initial preliminan
plan framework This study effort will result in a target deliverable planning report
provided to ADOT that will finalize the proposed plan to include the detailed work tasks.
a work performance schedule and a detailed budget breakdown of the anucipated project
effort

In order to accomplish this goal. & series of informational meetings with ke ADOT
personnel and the Principal Investigator will be scheduled so tha: the Pi can be educated
on z broad range of pavement related topics that wili form the foundation details for
many other projects that are proposed For example. information concerning tvpical
materials used in Arizona {AC Binders. Mixtures. Base'Subbase and Subgrades). Design
and Performance problems. Major Distress Tvpes. Arizona Specificaiions. Regional
Climatic and Geomorphic Zones in the State and Design/Rehabilitation Methodologies
wili be discussed in order that the PI can develop & workable and highiy realistic research
plan that truly refiects the real needs of ADOT as perceived by key ADOT personnel

It is desirabie tha: the initial research planning report will be reviewed by ADOT and key
comments presented back to the P1 in order that a fully approved work plan is developed
for the long range plan that integrates the views of key ADOT personnel In this regard. it
is also an aliied goal of the project for the PI and kev ASU staff to become as familtiar as
possible with all key ADOT engineering personne!l and the organizational structure of
ADOT

Project 2: Develop Joint ASU-ADOT Superpave Lab Plan.
I July 1999-31 Decenmber 1999 (6 months)
$15,000

The specific goal of this project will be to develop a plan report that details the requisite
steps and activities that will need to be taken by ASU and ADOT to establish a joint
Superpave Laboratory for asphalt and asphalt mixwres This laboratory. when fully
completed and equipped. should provide Arizona with full capabilities 10 perform



Superpave AC Binder tests, Superpave Gyratory Volumetric Designs and to be able to
conduct advanced dvnamic characterization tests on compacted mixtures that will be used
in mechanistic pavement performance models that are being developed through the 2002
Design Guide project and the Superpave Models study

The plan will develop the specific details necessary to implement the testing program that
will be a portion of several of the maior proiects delineated in this report and aiso
presented in the final Project 1 scope of work The major issues to be addressed will be
those associated with.

a Develop a list of all needed testing equipment

b Identify kev personnel positions that will be necessarv to staff the
Superpave lab

¢ Identify sources of future funding necessary to equip. staff and operate
the facility in a continuous firture manner

d Identifv a trulv workable pian to have a joint arrangement of ASU and
ADOT personnel operate the facility

e ldentifv the optimum location for the facility . either at the University
or at existing ADOT facilities

f Develop an organizational and functional structure for the faciliny to
operate under

a5 noted . & final project deliverable will be to provide ADOT with 2 writien repont

detailing the findings of this effort It is the strong desire of the project PI that this studs
will be accomplished with considerable dialog and input from key ADOT individuals so
that the final recommendations truly reflect the views .desires and capabilities of ADOT

Project 3- ADOT AC Binder Characterization Datahase.
] October 199%-31 December 2000 (15 montits)
S48 000

One of the kevs to the successful implementation. by all state DOT agencies. of the new
2002 AASHTO Design Guide that is currentiy being developed under NCHRP wili be
to have a database of material characterizations and properties of ali typical materials
used within the state The specific goal of this project relates to the development of
Superpave-AASHTO properties of the typical AC binders that are commonly used in
ADOT construction The characterization of the AC binder properties will serve as direct
required input to estimate the overall Master Curve ( Complex Modulus — reduced time)
of the specific asphalt mixture used in the pavement design process

The main binder properties to be evaluated for each binder tested will consist of the more
conventional viscosity parameters at a range of temperatures. Penetration and Ring and
Ball Softening Point results: a full range of DSR generated complex shear modul: (G*)
and phase angle (3} for a variety of angular frequencies: BBR and Direct Tension test
results



involve 9 major binder types, evaluated over the 18 month project duration These tests
will also be conducted over a range of aging conditions to simulate conditions from
original (refinery) to short term aging to long term field aging conditions ADOT binder
data will be pooled with the ever increasing binder database that is being developed on
the Superpave Models study and that will serve as initial default binder properties for the
2002 Design Guide approach,

The database will also be used to expand the predictive accuracy of models used to
predict G*, phase angle (3). and the ASTM Ai-VTSi binder consistency-temperature
relationships. All of these binder properties will be directly used in the methodology that
is proposed in the 2002 Design Guide Thus. by initiating work immediately on this topic.
ADOT can probably reduce the required state DOT Design Guide implementation
schedule by a year or more compared to other DOT agencies This developing database
of the new Design Guide binder parameters will allow for the development of a historical
database of typical properties that, over time, will eliminate the need 1o test all binders for
input into the overall design guide solution

The final report deliverable will be a database summary and analvsis of the tvpical AC
binder properties. for the most commonly used ADOT binders. in Arizona This summan
database will provide those key binder properties necessary for implementation of the
2002 Design Guide

Project 4: 4ADOT 4C Mixture Stiffness Characterization Databuse.
I July 1999-30 June 2001 (24 months)
S78.000

The voat of this project is identical to the ultimate objective presented for Project 3.
dealing with the development of a database of typical properties that will be required 10
implement the pavement design and analysis of the 2002 AASHTO Guide The main
effort in this project will be to focus upon the development of mixture stiffness (moduli
relationships) for the most commonly used ADOT asphalt mixtures

This project study will focus on the establishment of typical Master Curves of E¥ and r
(reduced time) that will allow the development of a mix Modulus to be expressed as a
function of any load time and temperature condition These relationships will be
established for 12 of the most commonly used AC Mixtures in Arizona

Mixture modulus will be evaluated in the laboratory using the E* {complex modulus test)
that has been selected as the main mixture characterization for the 2002 Design Guide
These tests are conducted in replicate , by a full factorial of temperatures (0.40.70.100
and 130 deg F) and frequencies (0 1, 1,10.16 and 25 Hz) In addition. dynamic modulus
measurements, as determined from pulse wave velocity testing. as well as Master Curves
predicted bv the Witczak et al and Shell Oil equations will be used



The final product of this effort will yield a database of the 2002 AASHTO Design Guide

AC Mixture properties required as direct input into the Guide analysis methodology The

completion of this study will greatly expedite. and simplify, implementation by ADOT of
the final Design Guide procedure

Project 3: ADOT AC Mixture Permanent Deformation Characterization Database.
1 January 2000-31 December 2001 (24 months)
580,000

The immediate goal of this project will be to establish typical default permanent
deformation parameters, consistent with the constitutive models recommended for rut
depth prediction within the 2002 AASHTO Design Guide These parameters will be
developed on the same 12 AC mixtures that are selected in Project 4 (characterizing the
AC Mixture Stiffness)

For each mixture analyzed. three major categories of tests will be conducted at two
temperature levels (100 and 130 deg F) The major categories of tests will be

a Tnaxial Strength tests (c-¢)

b Staric Creep Compliance tessing until Tertiary Flow to establish Flow
Time

¢ Repeated load Permanent deformation Testing (ep‘er -I\)

This study will eventually iead to the development of 2002 Design Guide “typical AC
Mixture” parameters for direct use and implementation into the pavement performance
models and predictive svstem used in the design and analvsis procedure

Project 6: ADOT AC Fracture Characierization Datubase.
I July 2000-31 December 2001 (18 montis)
S75.000

The ultimate objective of this project will be to develop a Characierization database of
the 1vpical ADOT AC Mixture fracture (fatigue) properties and parameters for use with
the implementation of the 2002 AASHTP Design Guide system As such. this project
parallels the other materials characterization studies that are developed in the overall
research plan

All fracture testing will be done at three distinct temperature levels (eg 40. 70 and 100
deg F) Testing will be accomplished through the use of indirect fracture to establish the
tensile (Indirect) Strength. Fracture Energy and Crack Propagation parameiers used in
Fracture Mechanics applications (A and n values) In addition. indirect fatigue tests will
be accomplished to generate typical tensile strain-repetition curves for each material
tested

Because fatigue testing is time consuming. oniy six of the 12 mixtures seiected for testing
in the stiffness (Proiect 4} and Permanent Deformation (Project 3) will be evalated



Obviously the 6 mixtures evaluated should be the most typical and representative
mixtures used by ADOT

Project 7: ADOT Unbound Materials Moduli Characterization Database.
I October 1999-30 September 2001 (24 months)
$77,000

Of equivalent importance to the overall validation of the 2002 AASHTO Design Guide
will be to insure that typical material constitutive properties, such as Mr (resilient
modulus) of all typical unbound base/subbase materials are available for use in the fieid
performance model predictions The characterization of several major typical soils will
also be very desirable

In this project, it is proposed that a total of 3 tvpical base/subbase materials and 6 typical
subgrade soils be evaluated for the non-linear moduli parameters that will be used in the
2007 AASHTO Design Guide The form of the non-linear model used will be that
recommended by the PI for the NCHRP 1-28A (Harmonization of the Mr Test Protocol)
project

The base and subbase materials will each be evaluated at conditions of optimum moisture
and 2 other moistures (above and below optimum) at modified and standard compaction
This will result in 18 testing combinations 1o occur For the subgrade soils. each of the 6
soils will be evaluated at 5 separate combinations of moisture and densiry

Ali resilient moduii tests will be conducted by measuring both radial and vertical
displacements under the dyvnamic pulse repetitions Data analysis will be conducted not
onhy for the 1-28 4 (2002 Design Guide ) protocol. but more advanced 6-7 parameler
non-linear models currently in the literature One of the more critical goals will be 1o
establish tvpical non-linear ki parameters that will be used within the 2002 Design Guide
Another equallv critical research goal will be 10 establish what relationships. it any. can
be developed between the ki parameters and soil suction {moisture) Before an analysis is
completed. an extensive literature review will be conducted These relationships will be of
immense importance in the overall pavement performance prediction scheme of the
Design Guide This information will also interact with the information determined in
Project 9. with the Integrated Climatic Model

Project 8: ADOT Unbound Materials Permanent Deformation Database
1 October 1999-30 September 2001 (24 months)
584,000

This project will focus upon developing the permanent deformation parameters for all of
the unbound materials evaluated in Project 7 This testing will be completed at the same
combinations of soil moisture-density testing used in Project 7 Thus . all unbound

materials wilt have typical resilient moduli and permanent deformation properties placed



in the database for direct use in Projects 13 & 14 (Design Guide pavement performance
predictions for ADOT conditions)

Two major categories of testing will be conducted The first set of tests will involve the
determination of the triaxial strength parameters of each material-moisture-density
combination used in the Mr project (Project 7) Once this is determined, repeated joad
permanent deformation tests wili be conducted to generate the AASHTO Design Guide
relationships of permanent strain to load repetitions for each test matrix Using power law
models; the feasibility of relating the permanent strain intercept and power to the ratio of
applied shear stress to shear strength will be pursued for all test combinations

In summary. the final product will be to collect a summary database of permanent
deformation (rutting) parameters for the most typical base/subbase and subgrade soils
encountered by ADOT in practice These parameters will be of direct use within the 2002
Design Guide for Arizona

Project 9: Implement ICM to ADOT Climatic Conditions.
1 Qctober 2000-30 September 2001 (12 months)
S40.000

The present developmental plans for the 2002 AASHTO Design Guide call for the use of
regional climatic data files. for each state agency. to be used as input into the 2002
software that will be developed for the Design Guide While the specified data input
format for the needed climatic analvsis is unknown at the present time (this aspect will
not be finalized by the 2002 research team until 6-7 months from the current timeframe).
it is fullv cerain that the most recent ICM {Integrated Climatic Model). developed by the
FHW 4 (Dr Barn Dempsey) will be the basic climatic model used in the 2002 svsiem
framework

The ICM model is the most advanced real-time environmental predictive svstem in the
world todayv The methodology is capable of predicting the real time (future) temperature
distribution within a lavered pavement system (boih AC materials as well as unbound
materials) at any. time and depth. for a given climatic regime Thus. AC temperatures (in
as small of increments of an hour) can be predicted for subsequent use in the prediction
of thermal fracture distress . permanent deformation and load associated fatigue fracture
Additionally . the capabilits of the system to predict subsurface temperatures , that may
delineate frost areas (acknowledged 10 have only a small probability of occurrence to
exist in some mountainous areas of the state) will also be one important input in
delineating seasonal areas for the annual cumulative damage approach that is being used
in the 2002 Design Guide

Of critical importance to delineating seasonal moduli input data for the pavement
performance prediction system in the Design Guide, is the ability of the ICM to predict
the vertical soil suctien (moisture) gradient, in real time. throughout the pavement
structure at any time within the future This will allow for the seasonal predictions of



base/subbase/subgrade moduli, provided that the relationships between the non-linear ki
parameters and soil moisture are developed from Project 7 (and also Project 8)

The main objective of this project will be to utilize the ICM to specifically develop the
necessary environmental data files that will be used as input into the 2002 Design Guide
In order to accomplish this; it is expected that the ICM software will be obtained and that
ASU-ADOT personnel will become thoroughly familiar with its use, required input and
predictive output capabilities. Typical default input values for Arizona conditions will
need to be established to simplify the use of the model. Once operational familiarity with
the model is attained. studies to define the true climatic zones in Arizona will be
developed (this will be done separately for each distress type) Finally, once the typical
Arizona climatic zones have been developed, the final climatic data input files needed for
input into the 2002 Design Guide, will be developed

Project 10: Development of 2002 Design Guide Traffic Spectra Files for 4DOT
Conditions.

1 July 1999-30 September 2000 (15 months)

$75.000

The 2002 Design Guide will have a marked departure from the way mixed traffic
loadings have historically been treated in pavement design since the inception of the
AASHTO pavement design procedure nearly 40 vears ago In the new proposed 2002
Design Guide. the axle load spectra distribution (by axle load and tvpe} will be used in
the cumulative pavemeni damage procedure developed Thus. load associated pavement
damage will be incrementally determined for each axle load for each separate distress
tvpe analyzed

To facilitaie the use of the new Design Guide relative to the Traffic input. a hierarchical
approach to developing the inputs for the new and rehabilitation pavement design process
will be created in the Design Guide This hierarchical approach will be based upon

Level 1 Site Specific Vehicle Classification and Axle Weight Data

Level 2 Site Specific Vehicle Classification Data/Regional Axle Weight Data
Level 3a. Site Specific Vehicle Classification Data/No Axle Weight Data

Level 3b. Sit Spacific Vehicle Count Data. AADT

Level 4. Special Case Studies: User Defined Gear Loads and Axle Configurations

This approach will require the collection and synthesis of five types of traffic input Itis
emphasized that all of this information is already available from State DOT W-4 and W-2
traffic summary tables The required traffic input data will be related to.

Normalized Axle Load Distribution or Spectrum
Normalized Vehicle Class Distribution or Spectrum
Vehicle Counts

Loading Details of the Axle Load and Axle Configuration



Traffic Factors (Directional effect, lane distribution, growth etc)

With this background. the main objective of this research project will be to analyze and

develop the appropriate traffic level factors that will be appropriate to ADOT conditions
and to specifically recommend the direct methodology for the traffic input for the 2002

Design Guide The prime focus of this effort should be to develop traffic input for dirct

implementation of the Design Guide as soon as practical

Project 11: ADOT Implementation of Simple Performance AC Mixture Test
I April 2000-30 September 2001 (18 months)
$102,000

One of the most important undertakings of the current NCHRP Superpave Models effort
that will be taking piace at ASU in the future is the pursuit of a “Simple Performance
Test” for AC Mixture rutting and fracture This test is intended to complement the
existing Superpave Gvratory Mix Design process that is being used throughout the US
This design process is solely based.at the present time. upon mix volumetrics and
currently lacks some type of direct phvsical mix response to the design process The
addition of a “Simple Performance Test” is clearly intended to achieve & higher degree of
reliabiiity 1o the overali mix design process

At present. the Models team is evaluating 13 different candidate procedures for the
Simple Performance Test and shouid have their best recommendation for the candidate
procedure for rutting and fracture by the end of 1999 Once the test procedure is
recommended, tes: protocois developed and system methodology guidelines for its
implementation de\ eloped. the entire svstem will have 10 undergo a series of detailed
field evaluations by state DOT agencies. as well as the privaie construction sector

The main goal of this research projeci will be 1o conduct a field evaluation of the
recommended approach The approach recommended will be to utilize both ADOT and
state Contraciors to critically evaluate the tests relative to both their mix design potential
and their usefulness as 2 project QA/QC tool The final report will provide an overall
assessment of the utility of the recommended tests and a constructive critique as to how
the overall system implementation can be improved prior to final US implementation

Project 12: Development of Rational AC Mixture Design Volumetric Window.
1 October 2001-30 Seprember 2002 (1.2 months)
573,000

AC mix designs and construction specification control have historically relied upon the
selection of empirically developed gravimetric and volumetric limits applied to the mix
type in question For example, it is not uncommon to specify design range limits for
asphalt content. air voids. voids filled with bitumen and voids in the mineral aggregate.
When these criteria are applied collectively to a particular mix design in the space (plot)
of Va% (v-axis) and Vb% (x-axis). a mix design “window” results This “window™ of



Va-Vb . defined by all specifications , leaves an empiricalily developed area of all Va-Vb
combinations that supposedly will result in a satisfactory mix design

In retrospect, the Pl is of the opinion that the development of rationally based
specifications, established from mechanistic evaluation of individual distress modes, will
result in Va-Vb borders that will define volumetric specifications in a totally rational
manner for a given mix Thus, if 3-D plots, using iso-contours of rational performance
predictors relating to such parameters as . Fatigue repetitions, rut depth, tertiary failure,
moisture damage, raveling etc are superimposed on the Va-Vb plot, a more rational and
mechanistic set of mix design and performance specifications will result for a given
mixture used in a particular pavement structure, in a specific environmental regime and
subjected to a specified design traffic level

The main objective of this research project is tied specifically to the long term goal of
developing a rational mix design process, based upon fundamental (rational or
mechanistic principles) that will eventually integrate the influence of pavement structure
and material properties into the performance predictions of Projects 13 & 14 This. in
turn, will lead to the establishment of true “Performance Related Specifications” that wiil
be developed in Project 15 The research project is intended to conduct an initial
feasibility studv of the approach presented

This study will be conducted by using one AC mixture type The mix selected should
obviousiy be the most widely used by ADOT For this mix tvpe. a factorial set of tests
will be conducted a1 a matrix combination of 3 air void levels {(eg 2%0.5% and 8%0) and at
3 AC contents (optimum and —-1 2%) For each Va-\'b combination. fatigue. rutting.
tertiary flow. moisture susceptibility and some form of raveling test will be conducted
These results will be presenied in the form of 3-D plots of the measured response
variable. as & function of the V'a-Vb location Critical values of each distress parameter
will then be evaluated to the Va-\'b “Window™ generated from historical mix design
specifications A comparison of the “Windows™ generated by both processes will be
developed and a conclusion regarding the feasibility of the new approach will be made

Project 13. ADOT Pavement Prediction for AASHTQ 2002 Design Guide.
I October 200]1-30 June 2003 (21 months)
5250000

It is expected that the final recommended pavement performance system for the 2002
Design Guide will be fully developed by the end of 2000-beginning of 2001 In addition
nearly all of the projects noted up to this point have been aimed at collecting all of the
necessary typical material . traffic and environmental input that will be required for
ADOT to conduct an initial statewide evaluation of the accuracy and feasibility of the
newlv proposed design guide



This project wiil allow ADOT to become a true leader in the country relative to assessing
the usefuiness of the new mechanistically based pavement design and analysis tool
Because all of the required input will already be available for direct use in the design
guide, ADOT will be able to “fast-track’™ the evaluation process by several vears .
compared to almost all other state DOT’s

It is speculated (at this point) that approximately 20-30 field sections will be required to
use the 2002 AASHTO Design Guide for the comparison of the pavement performance
behavior to the “real world behavior™ It will be important that all of the sections selected
for the comparison project have accurate field performance (distress) data. traffic and
materials of construction that are inciuded in the ADOT historic databases that are 10 be
developed in the projects noted In fact, it is recommended and highly desirable that the
listing of potential candidate sections to be used for this project be selected in the Project
1 detailed planning effort This will allow for the other projects dealing with traffic.
climate and . most importantly, materials of construction to be selected from these
sections for use in all of the other appropriate projects This will greatly reduce the added
amount of information that will be needed in this project and also allow for the most
efficient utilization of time , personnel and financial considerations

The final project goal and deliverable will deal with the overall assessment of the utiliny
of the newl\ propesed 2002 Design Guide In addition. specific areas where poor
predictions are present in the Guide. as well as specific recommendations as to how the
accuracy of the Guide can be enhanced for local ADOT conditions. will be presented

Project 14, Calibrarion of AASHT() Pavement Design and Analysiy Procedures 1o
ADQT Conditions.

] July 2002-31 December 2003 (18 months)

S204.000

Projeci 13 will aliow for a detailed evaluation of the performance prediction models i
the initial 2002 Design Guide to actual field pavement performance of real ADOT
pavement sections It is anticipated that the results of Project 13 will require that a field
calibration must be conducted to insure that the 2002 AASHTO Design Guide will truiy
be calibrated to specific ADOT conditions

The 2002 Design Guide will be developed with necessary user input modules to make
this field calibration as simple as practical for each state DOT agency Thus the major
goal of this project wilt focus on conducting all “local calibrations™ to the Design Guide
so that it is applicable and accurate for ADOT and Arizona conditions

Project 15. Development of Performance Related Specifications for ADOT Flexible
Pavements.

I January 2003-30 June 2004 (18 months)

5250.000



Once Project 14 1s completed, the final pavement performance prediction models, based
upon mechanistic principles, will be available for the design and analysis of new and
rehabilitated pavement systems. Once this system is fully acceptable to the Arizona
pavement community, work can commence on the development of the most rational set
of “Performance Related Specifications” that can hope to be achieved in practice The
development of such a rational goal will , without question, lead to the most realistic set
of design and construction guidelines and controls that are possible. This will lead to
great enhancements in the overall, long term performance of the ADOT pavement
network

The ultimate goal of this effort will be to develop a detailed set of PRS specifications that
are based upon the predictions generated by the ADOT field calibrated 2002 Design
Guide This set of Asphalt related guidelines will be developed and field evaluated prior
to final adoption by ADOT It is hoped that this effort can draw upon the expertise of not
only the ADOT community, but extend in a cooperative manner to the Arizona
construction industry as well



Appendix B

Provisional Research Program
Work Performance Schedule
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Appendix C

Provisional Annual Budget Breakdown
By Specific Research Project
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